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RADIAL-BEAM 
POWER TETRODE 


The 7203/4CX250B and 8621/4CX250FG are ceramic/metal forced-air 
cooled, external-anode radial-beam tetrodes with a maximum plate dissi- 
pation rating of 250 watts and a maximum input-power rating of 500 watts. 
The 7203/4CX250B is designed to operate with a heater voltage of 6.0 
volts, while the 8621/4CX250FG is designed for operation at a heater volt- 
age of 26.5 volts. Otherwise, the two tube types have identical charac- 
teristics. 


GENERAL CHARACTERISTICS! 
ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
edeet sy Oligive (AC N2O0B) ee Ba ae cae aac ee 6.0 + 0.3 
CEPOL LEMS ORVIORESI Ch oe ay entouysce/ As A) A rasa gow Me wae 
Cathode - Heater Potential,maximum ........ +150 
He ator Olen ACN AU GG) a ses bee itahl so alae ee alates Z0soee LS 
He ANT G ile ie 2 OFF OILS sisi: its toe asus s S08 0 wg es 0.54. 
Cathode-Heater Potential ,maximum.......... +150 
Amplification Factor (Average): 


Sa 


MRPMEG CLC ME emt Wie a Ge cb kos aca eo bees ate, es ose 5 

a) Direct Interelectrode Capacitances (Grounded cathode )2 

CONE Sy = Seale Wea Rag One a a eee ee ae PS /e pk 
ne Pea ty uot inde e.18 Woes ea est Sp la, 6 nage eo 5 batg WI Ke Ve lag ee ae AEN 4.5 pF 
SIAR 2 a SAVE te A Sg AIR a AR ri a Ue oe oe er 0.04 pF 


VTE Loy eta a CURD PS) aah ae Paar WU ae aa eee ae lo pr 
CAUEOED gl, ORR GAIN At G0) SAORI ee Snre<h Poca Paar Pm eer aN 4.5 pF 
CEOS GS oe MALE? hs ON An a Oe es a 0.01 pF 


Frequency of Maximum Rating: 
ee tm Ai ahr a esis iow deer eave: wrttns wile (pa ab ee 45> 4: she, nah 500 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. In Shielded Fixture. 


MECHANICAL 
Maximum Overall Dimensions: , 
eee MEM reece sire fell scedaha le Beh syiarisiiguelle sd as 4 Waa slim whe. 6! ease) 2.46 in; 62.5 mm 
I SESEE REIS “ie, SER lure Quite hue ory We Res AS oa aa 1.64 in; 41.7 mm 
oem ee a ee nO er cp cs) sine) slic! Ia Witelig a, lalrahie Sei toeLa 8 bee we aed s 40z; 113 gm 
&) ee ane THOM rete POPs a sl el larlorisl ar inde aywielianebeleh ehe'shs e,pceilafs wise sue ehepmce s+ Any 
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Maximum Operating Temperature: 
Ceramit/Metal Sealg cic. cc eiss oi erange + dite eter a cab ane. comet a teas nt sd gretNONG is icine Metre aie) aes 
Anode. Gore:s. Seeks tw eee ah a Shotec ees ee sai x) choad ea ileg ec Nitin Rare ten role sealant airemne mee asa 
Cooling? Souci iby ietene when vac nde so shave ns «eRe ouel ie Rete = oct tes tneietts yoiasnsa oestetr mem mnemnts Le ae ee 
Bases. ch Salou. Ge ak eas, olalect ere tems Capes os beth eemtNe see «eae DECIa bap tie | tlt G=isoan a 
Recommended: Sockete te fchirg wacciee eta tec ces teveletet i ore cosmos ham IDA @eS10- OU mae tice 
Recommended Chimney: .. is. omnia) eels tee: aos ene loge © ouaes. soenekene SIMA GtOK-O00;et as 


RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 175 MHz) 
GRID DRIVEN (SSB) Class AB1, Grid Driven, Peak Envelope or Modulation Crest 
Conditions 
Class ABi Plate: Voltage wn, ceeeene. 1000 1500 2000 Vde 
Screen Voltages. ssiee msec: 350 350 350 Vdc 
MAXIMUM RATINGS Grid’ Voltage Ioan sme -55.  -55 |) -55ayae 
Zero-Signal Plate Current. ... 100 100 100 mAdc 
DYO LMS WOMIWNGES 45 oo e5-a 4 Soe 2000 VOLTS Single Tone Plate Current ... 250 250 250 mAdc 
Two-Tone Plate Current..... 190 190 190 mAdc 
DG SCREEN MOIEIA GExea-tem sn cusm ens 400 VOLTS Singlesicne ccreentGument 10 8 5 ae 
DC GRID VOLTAGE GG Ap aes Ac! eh ns -250 VOLTS Two-Tone Screen Current2 eu 2 -1 2 mAdc 
DC PEATE-GURRENI & we cree tener 0.25 AMPERE Single-Tone Grid Current? ... 0 0 0 mAdc 
Peaks rf GridhVoltagqe2 nessa 50 50 50 v 
BLATE DESSIPATH ONG ceceete te wea euren tre 250 WATTS Plate Output Power ....... 120 215 300 W 
SCREEN DISSIPATION ........... 12 WATTS Resonant Load tmpedance ... 2000 3000 4000 Q 
GRID DISSIPATION .....++++--5 2 WATTS 1. Adjust to specified zero-signal dc plate current. 
2. Approximate value. 
RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 175 MHz) 
GRID DRIVEN, CARRIER CONDITIONS ° CS Oe eaves 
Class ABj Plate Voltage .¢.00. setae: 1000 1500 2000 Vde 
Screen VOltagenaeus: seni hea 350 350 350 Vdc 
MAXIMUM RATINGS GridtVoltage Vee ate Ap SRA eee OO -55 -55 Vdc 
Zero-Signal Plate Current .... 100 100 100 mAdc 
Carrier Plate Current ....... 150 150 150 mAdc 
DC PLATE VOLTAGE..........4.- 2000 VOLTS Carrier Screen Current ...... =3 -4 -4_ mAdc 
Xe SIGREEN WONG sot aoa so 0 400 VOLTS PeakiriGridavVoltage eam memes DS 25 ZO, 
DG/GRID VOLTAGEN ar art eine. a -250 VOLTS Plate Output Power ........ 30 50 65 W 
DG {PEATEZCURRENT es -aetemeueestencneacn 0.25 AMPERE 
PLATE DISSIPATION .... +. +--+ 250 WATTS 1. Adjust to specified zero-signal dc plate current 
S CREENBDLSSIPAMIOING we wmeien mea eee 12 WATTS 
GRIDEDISSTPATIONM entree secure neue 2 WATTS 2. Approximate value. 
RADIO FREQUENCY POWER AMPLIFIER . TYPICAL OPERATION (Frequencies to 175 MHz) {500 MHz2 
OR OSCILLATOR Plate: Volitagezien.isueneine 500 1000 1500 2000}2000 Vdc 
Class C Telegraphy or FM Telephony Screen Voltage ..... 250° 250) 250) 250)|" SO0MVde 
(Key-Down Conditions) Grid Voltage .aue <n -90 -90 -90 -90 -90 Vdc 
Plate |Current seaces=arene 250 250 250 250] 250 mAdeé 
Screen Currentl..... 45 38 21 rs 10 mAdc2 
MAXIMUM RATINGS Gridi@uintem tiles 35 31 28 26 10 mAdc2 
Peak rf Grid Voltagel.. 114 114 112 112] --- v 
M d Drivi 
DG PLATE, VOLTAGE. Reena ane 2000 VOLTS Donat Tae eae eG eatent sao ee 
OXE SEMEN WOIPNGIE 6 5 o aac so a 6c 300 VOLTS Plate Input Power ....125 250 375 500] 500 W 
DC‘GRID VOLVAGEIs 7st... -250 VOLTS fe Rivne Corie 190 280 390] 290 w2 
a 
DO PLATES CURREN Lapeer aera 0.25 AMPERE eres Beatin eo ae Oete Ome 0 RE 
PLATE DISSIPATMON 46s cen fete fee 250 WATTS Heater Voltage 
SCREEN DISSIPATION a ueiie eee 12 WATTS (ACK2 508 Gea ASHE CASEY, CSB ASHE WS)" 
GRID_ DISSIPATION Miepencecetcn tice token 2 WATTS 1. Approximate value. 


2. Measured values for a typical cavity amplifier circuit. 
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PLATE MODULATED RADIO FREQUENCY POWER TYPICAL OPERATION (Frequencies to 175 MHz) 


AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 


Plater Voltage ste a sae sory. 500 1000 1500 Vdc 
MAXIMUM RATINGS Screen Voltage ST hade Morera ei ade he tet ee 250 250 250 Vdc 
Grid Voltage arent. Jae eion -100 -100 -100 Vdc 
By Gar WATER OLTANG En. esa Sores ere ee 1500 VOLTS Plate Urrente meta in: 0 eeencmatsea ss 200 200 200 mAdc 
DIGRSCREEN VOITAGE 20 220. char css cts 300 VOLTS Cheeni: CuNMENE conic atts ote 31 22 20 mAdc 
De GRID VOLTAGE =... 5 See ate ale -250 VOLTS CORVOURFOIN ES sere sheet yatta tesa eles 5 14 14 mAdc 
D Cape ATE GURREN tans. rsleenel sist cles. 0.20 AMPERE Peak rf Grid Voltage ....... 118 WZ UZ 
PLATE DISSIPATION!..... asutean ia’ es 165 WATTS Calculated Driving Power.... 1.8 Hee, 1.7 W 
BOGEENUDISSIPATIONZ: .5 6 ssc «3 3 12 WATTS Plate Input Power ......... 100 200 300 W 
GRID DISSIPATION2 ay fen of eS eltes sé alle a. fe; 6 2 WATTS Plate Output Power OE RAG Rene tes ae 60 145 235 W 
1. Corresponds to 250 watts at 100% sine-wave modu- 
lation. 
2. Average, with or without modulation. 3. Approximate value. 
AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Two Tubes) 
OR MODULATOR 
Class AB , Grid Driven (Sinusoidal Wave) PEATE VOMEGO NS Nit dns stival Worn 1000 1500 2000 Vdc 
SCreen VOltaAGe cic) ce se ah eure 350 350 350 Vdc 
Per Tub GHid VONAGE 17255 ances wl a ake -55 -55. -55 Vdc 
MAXIMUM RATINGS (Per Tube) Zero-Signal Plate Current .... 200 200 200 mAdc 
Max Signal Plate Current .... 500 500 500 mAdc 
OG AWA EVO WNGles Gee, capeomencne concn One 2000 VOLTS Max Signal Screen Current?..-. 20 16 10. mAde 
DGSSCREENNOLTAGE ce cs wae « 400 VOLTS Max Signal Grid Currentl. .... 0 0 0 mAdc 
DG YER DY WAOIAV NGS A oaa oro, Aeecieena ae -250 VOLTS Peak af Grid Voltage2 ...... 50 50 5ORY, 
BeePEATECURRENT cyire wera, wise 8 Wd 0.25 AMPERE Peak Driving Power ....... 0 0 OW 
Plates |nputy ROWER eens nnene 500 750 1000 W 
RANE TDISSIIRANONE BG) ote ene tlsy ets eh 250 WATTS 
Be ae Plate Output Power ........ 240 430 600 W 
SEREENEDIISSHIPAMION Gieteme certelte sure WATTS Bath Racietancs 
GRIDEDISSIPATHION: santm soe ac koe ess 2 WATTS (plate tovplate) © .osso ke we de 3500 6200 9500 Q 
1. Approximate value. 
2. Per Tube. 3. Adjust to give stated zero-signal plate current. 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Nom. Max. 


eee OU CUTTCnY ALOU VOC i cc eke ee ee ee ee ee ns Ue 2.9 A 
Meier OK Geciitrent af: 20.5 VONS «6 cee ewe ee ee ee ee OAS see 0.62 A 
Mere TOUORMALM UD IMIG Mica cosas sake gueveis a, 6 ye. sa 3 man 8 saya one sels 
Interelectrode Capacitances1 (grounded cathode connection) 
Rr renee se ern ene 6 KEYiVd cig 4\ os aa dy alls baa enw ese annio an AD gees LP) 2opk 
Ser eee ete d mh einen cde ase Non bce ese eee dng Te deve Yo 40 Oh Ree a0 spk 
eae ican emer ate aw Minathay Worst ienda th Mie wee a oy ORGANI Cee --- 0.06 pF 
Interelectrode Capacitancesl (grounded grid and screen) 
NEEM RTs ce ented ARNG ed eas. a) elersiatige Muete Oho wea Ne ==, TILS0 ce pF 
ee Oe eRe UN oi. Se ee eis uw palate eel apencstee: FQ MS n= 5.0 pFt 
Pee aly tone eer LE ies, esc ene vce Mia eenea Suse Siecs ey ote, OSOL) === pF 


tCout values shown are for 4CX250B; for 4CX250FG, values are............ 4.0 --- 5.3 pF 
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MECHANICAL 

MOUNTING - The 4CX250B and 4CX250FG may 
be operated in any position. An EIMAC Air-System 
Socket, SK-600 series, or a socket having equiv- 
alent characteristics, is required. Sockets are 
available with or without built-in screen cap- 
acitors and may be obtained with either grounded 
or ungrounded cathode terminals. 


COOLING - Sufficient forced-air cooling must be 
provided for the anode, base seals, and body 
seals to maintain operating temperatures below 
the rated maximum values. Air requirements to 
maintain anode core temperatures at 200°C with 
an inlet air temperature of 50°C are tabulated 
below. These requirements apply when a socket 
of the EIMAC SK-600 series and an EIMAC SK- 606 
chimney are used with air flow in the base to 
anode direction. 


SEA LEVEL 10,000 FEET 


Plate Air Flow] Pressure |Air Flow] Pressure 
Dissipa- Drop(In.of | (CFM) |Drop(In.of 


water) 


rou 
0.82 


The blower selected in a given application 
must be capable of supplying the desired airflow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. The blower must be designed to de- 
liver the air at the desired altitude. 

At 500 MHz or below, base cooling air re- 
quirements are satisfied automatically when the 
tube is operated in an EIMAC Air-System Socket 
and the recommended air flow rates are used. 
Experience has shown that if reliable long life 
operation is to be obtained, the cooling air flow 
must be maintained during standby periods when 
only the heater voltage is applied to the tube. 
The anode cooler should be inspected periodic- 
ally and cleaned when necessary to remove any 
dirt which might interfere with effective cooling. 


VIBRATION - These tubes are capable of satis- 
factorily withstanding ordinary shock and vi- 
bration, such as encountered in shipment and 
normal handling. The tubes will function well in 
automobile and truck mobile installations and 
similar environments. However, when shock and 
vibration more severe than this are expected, 
it is suggested that the EIMAC 4CX300A or 
4CX250R be employed. 


APPLICATION 


ELECTRICAL 
HEATER - The rated heater voltage for the 
4CX250B and 4CX250FG is 6.0 volts and 26.5 
volts, respectively, and the voltage should be 
maintained as closely as practicable. Short-time 
changes of + 10% will not damage the tube, but 
variations in performance must be expected. The 
heater voltage must be maintained within + 5% to 
minimize these variations and to obtain maximum 
tube life. 

At frequencies above approximately 300 MHz 


transit-time effects begin to influence the cath- 
ode temperature. The amount of driving power 


diverted to heating the cathode by back-bombard- 
ment will depend upon frequency, plate current, 
and driving power. When the tube is driven to 
maximum input as a class-C amplifier, the heater 
voltage should be reduced according to the table 
below; 


Frequency MHz 4CX250B 4CX250FG 


300 and lower 6.00 volts 26.5 volts 


301 to 400 5.75 volts 25.3 volts 
401 to 500 5.50 volts 24.3 volts 


CATHODE OPERATION - The oxide coated 
unipotential cathode must be protected against 
excessively high emission currents. The maxi- 
mum rated dc input current is 200 mA for plate- 
modulated operation and 250 mA for all other 
types of operation except pulse. 

The cathode is internally connected to the 
four even-numbered base pins and all four of the 
corresponding socket terminals should be used 
to make connection to the external circuits. At 
radio frequencies it is important to keep the 
cathode leads short and direct and to use con- 
ductors with large areas to minimize the induc- 
tive reactances in series with the cathode leads. 

It is recommended that rated heater voltage be 
applied for a minimum of 30 seconds before other 
operating voltages are applied. Where the circuit 
design requires the cathode and heater to be op- 
erated at different potentials, the rated maximum 
heater-to-cathode voltage is 150 volts regardless 
of polarity. 


GRID OPERATION - The maximum rated dc 
grid bias voltage is -250 volts and the maximum 
grid dissipation rating is 2.0 watts. In ordinary 
audio and radio-frequency amplifiers the grid 
dissipation usually will not approach the max- 
imum rating. At operating frequencies above the 
100 MHz region, driving-power requirements for 


amplifiers increase noticeably. At 500 MHz as 
much as 20 watts of driving power may have to 
be supplied. However, most of the driving power 
is absorbed in circuit losses other than grid dis- 
Sipation, so that grid dissipation is increased 
only slightly. Satisfactory. 500 MHz operation of 
the tube in a stable amplifier is indicated by 
grid-current values below approximately 15 mA. 

The grid voltage required by different tubes 
may vary between limits approximately 20% above 
and below the center value, and means should be 
provided in the equipment to accommodate such 
variation. It is especially important that varia- 
tions between individual tubes be compensated 
when tubes are operated in parallel or push-pull 
Circuits, to assure equal load sharing. 

The maximum permissible grid-circuit re- 
sistance per tube is 100,000 ohms. 


SCREEN OPERATION - The maximum rated 
power dissipation for the screen is 12 watts, and 
the screen input power should be kept below that 
level. The product of the peak screen voltage 
and the indicated dc screen current approximates 
the screen input power except when the screen 
current indication is near zero or negative. 

In the usual tetrode amplifier, where no sig- 
nal voltage appears between cathode and screen, 
the peak screen voltage is equal to the dc screen 
voltage. 

When signal voltages appear between screen 
and cathode, as in the case of screen-modulated 
amplifiers or cathode-driven tetrode amplifiers, 
the peak screen-to-cathode voltage is the sum of 
the dc screen voltage and the peak ac or rf 
signal voltage applied to screen or cathode. 

Protection for the screen should be provided 
by an over-current relay and by interlocking the 
screen supply so that plate voltage must be ap- 
plied before screen voltage can be applied. 

The screen current may reverse under certain 
conditions and produce negative current indica- 
tions on the screen milliammeter. This is a nor- 
mal characteristic of most tetrodes. The screen 
power supply should be designed with this char- 
acteristic in mind so that the correct operating 
voltage will be maintained on the screen under 
all conditions. A current path from screen to 
cathode must be provided by a bleeder resistor, 
gaseous voltage regulator tubes, or an electron 


tube shunt regulator connected between screen 
and cathode and arranged to pass approximately 
15 milliamperes per connected screen. An elec- 
tron tube series regulator can be used only when 
an a equate bleeder resistor is provided. 
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Self-modulation of the screen in plate-mod- 
ulated tetrode amplifiers using these tubes may 
not be satisfactory because of the screen-voltage 
screen-current characteristics. Screen modulation 
from a tertiary winding on the modulation trans- 
former or by means of a small separate modulator 
tube will usually be more satisfactory. Screen- 
voltage modulation factors between 0.75 and 1.0 
will result in 100% modulation for plate-modulated 
rf amplifiers using the 4CX250B or 4CX250FG. 


PLATE OPERATION - The maximum rated 
plate dissipation power is 250 watts. In plate- 
modulated applications the carrier plate dissi- 
pation power must be limited to 165 watts to 
avoid exceeding the plate dissipation rating with 
100% sine wave modulation. The maximum dis- 
Sipation rating may be exceeded for brief periods 
during circuit adjustment without damage to the 
tube. 


MULTIPLE OPERATION - Tubes operating in 
parallel or push-pull must share the load equally. 
It is good engineering practice to provide indiv- 
idual metering and individual adjustment of bias 
or screen voltage to equalize the inputs. 

Where overload protection is provided, it 
should be capable of protecting the surviving 
tube(s) in the event that one tube fails. 


VHF OPERATION-The 4CX250B and 4CX250FG 
are Suitable for use in the VHF region. Such op- 
eration should be conducted with heavy plate 
loading, minimum bias, and the lowest driving 
power consistent with satisfactory performance. 
It is often preferable to operate at a sacrifice in 
efficiency to obtain increased tube life. 

HIGH VOLTAGE - The 7203/4CX250B and 
8621/4CX250FG operate at voltages which can 
be deadly, and the equipment must be designed 
properly and operating precautions must be fol- 
lowed. Equipment must be designed so that no 
one can come in contact with high voltages. All 
equipment must include safety enclosures for 
high-voltage circuits and terminals, with inter- 
lock switches to open the primary circuits of the 
power supplies and to discharge high-voltage 
condensers whenever access doors are opened. 
Interlock switches must not be bypassed or 
‘“cheated’’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 

SPECIAL APPLICATIONS-If it is desired to op- 
erate these tubes under conditions widely differ- 
ent from those given here, write to Application 
Engineering Dept., EIMAC Division of Varian, 
San Carlos, Calif. 94070 for information and 
recommendations. 
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DIMENSIONAL DATA 


PIN DESIGNATION 
PIN NO. | SCREEN GRID 


PIN NO.5 _L.C. DO NOT USE FOR EXTERNAL CONNECTION. 
PIN _NO.6 CATHODE 


PIN NOG CATHODE 
CENTER PIN-CONTROL GRID 


BASE: B8—236 
(JEDEC DESIGNATION) 


0.559 
0.240 


INDEX co rare 
(ALIGNED WITH 
CONTROL GRID 
GUIDE _LUG) 


NOTES: 
|. REF DIMS. ARE FOR INFO ONLY | 
AND ARE NOT REQD. FOR 

INSPECTION PURPOSES. 


ANODE RADIATOR 
2. (3) CONTACT SURFACES. 


ne GRID 
CONTACT OUTER 


CYLINDRICAL SURFACE 
ONLY) 


